A structural aspect of the hole ordering phenomenon in the La2 M NiO4 {x = 3, and M =Ca, Sr, or Ba) system has been investigated by means of x-ray diffraction experiments and measurements of the hydrostatic pressure dependence of the hole ordering temperature T, . No significant change of the average lattice parameters was found near T"which is consistent with previous arguments that the origin of the ordering is electronic or magnetic in nature. The electrical resistivity conforms to variable range hopping behavior at low temperatures far below T, and the associated thermal activation energy shows a linear pressure dependence. The highest T, at ambient pressure was achieved with Sr doping. The pressure dependence of T, is positive for M =Ha, negative for M =Ca, and very small and negative for
M =Sr. The doping and pressure dependences of T, are examined in the context of the coupling be-0 tween the holes and the crystal lattice. We suggest that there is an optimum distance of 5.42 A between the nearest-neighbor ordered holes which gives the maximum T, .
The compounds La& M"NiO& (M =Ca, Sr, or Ba) have received considerable attention during the last few years due to their close association with the hightemperature superconducting compounds La2 '" In the nickelates, there may be two kinds of coupling mechanisms, one which generates the coupling between the holes and another which produces the coupling between the ordered holes and the crystal lattice to produce a commensurate state. The presence and strength of the latter mechanism could be determined by studying the variation of the hole ordering temperature T, with the lattice parameters; speci6cally, if the ordered holes couple to the lattice, the change in the size of the lattice by varying the dopant ions (e.g. , Ca, Sr, or Ba) or by applying pressure might change the distance between the ordered holes and, in turn, the strength of coupling, and hence T, . Moreover, if the coupling mechanism between the ordered holes and the crystal lattice is strong, there should be a structural transition along with the electronic or/and magnetic transition at T, . Hence, the present study could give further insight into the nature of this coupling mechanism.
In this paper, we determine the presence and strength of the coupling between the ordered holes and the lattice by studying the correlation between the lattice parameters and T, through x-ray diffraction and pressure dependence of the electrical resistivity measurements on poly- To determine the low-temperature conduction mechanism, we fitted the R(T) data to different conduction models including polaronic conduction.
The best fit comes from VRH conduction. ' Displayed in Fig. 4 
